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*^a«n* i «©*-?& o. 

R 1 {i^SUSTf-gceTlSl 6<D7)l*)Vm (fib. 

d*^u >*©—&?« - o - asTBifesnT^Tt)^^ 

^u>a©— - o - a-rasi^tiTn-s^-a-, cn 
e>»gt© - o - stfms-rsc > t*d. 
R 4 tt. 4, 6:fc«fctf 8^£g^;m£fll&ffl©&sii^§H : • 
£#-r•5it«:K:7';^*;^a£ fetti*** ©* >a« 

X«-CH 3 I, -CH 2 FS. -CHF 2 i. *J:tf 

cf 3 Saxons i «©*-?<& o. 

Yti - COO - . CH2 O - . CH 2 CH 2 - *5J:tf - 
OCH 2 - j&»Sjgttft<5 ll©STa&f3. 
mfi 0 Sfctt: 1 ©S&T& 0 . 

S{k-&%4-&trX^X^-f v*ifcA*m"e*S;i£:«:«P 
•iTSfcASiiRSlFF. 

ttEttAtt&tt. 



ttE*«Hfc#A&n*Hli««EEft*fl:*1i-fc*^K:. 

ftSiI^a*fiS*QbTS*<fcfc£l#©}£aia»£ 10 0. 

^Sja»*o<t^«bfc<h^. frawftiSiMttcne. 

fitfl 0 t^S«£E*tVi 0 . 3t3ifiS#<9 Ot^SftE 

«^*-a-*«#fc3ieaii*3i«9 o£&:s«ee#<v' got 

M= (V10-V go) / (Vgo-Vio) 

fflMBS 4 ] l£fctt2 EHOttA^isMe^ic 

MEiftAtm©*^ affl (SCa 

40 *m &fc-rm&&w&> '>a<tfc-2o* ca»s7 

0° CSTT$5i £&ttM&r«ttA%**?. 
C»*^5] IMTO3Ett0ttA&i%X?IC4sV>-r. 

flfrEJKStmort'f ^-M/X.**^ y^C a*B (SCa 

0° CT3&0. *^E'J V— J?>*Jfttft*SflEieH*^ 

[flf^qf 6 ] ffi&m 1 £ fi* 2 EltOtt A***? (C 
SO WEEfa«£bT5e>£fft33ftfc#'J-r3 KtM&* 
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Ml 3ft. $?£L<tt6K7JMl ZBL<r>®m-?&.ntzZ. 

^n^nommzitmytfozmfziimz. ^iHa«© 
im&m i o ] itjfcjs i iE«o«?s«^^ti3^ 

T» 

1*100, 3£»&i£a*S/h<hfc-5l»#©l¥in«JBEVo tc 
^Sit®*** 0 <h3£g|Lfc»^(C, 

»Z>m%&5 00/ (V! -V 0 ) t5 0 0/ (V 0 - 
[0 0 0 1] 

[0 0 0 2] 

mMo&ffi] /hint • &m&mi]<t 

[0 0 0 3] tu^ TiSItSSfttS'* o *> <Otf$> -5 
*<, aft. ilh7>-^^f (TFT) & 

3 £ 3 & Kifttl £ itfc S T N T^iSjWH U £ tlT ^ £ . 
[0 0 0 4] M^jSKC&^T, tTi:io^>fiSo 
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[0 0 0 5] L*>U STN^fflt©B, ;r*l£<DJH 
10 [0 0 0 6] — TFT*^*ffi^.fcTN73SC©}ES 

sg^Ftt. BB-y-'f x*u o-f>9=-eaf ©t> js 
ifif-mznz. ;*e>ic. «»^tcr»viTttsTN^c 

[0 0 0 7] HCfcSK:. ^7f-f-^«SUfi*ffiffl 

[0 0 0 8] — y ^j&B, 
nTV>5. cnii, 1 9 8 0f£^ v — ^'St.U^U—^r 

Mz^Qztmtztifci&m&feit&mn&mik (surf 

30 ace stabilized ferroelect 
ric liquid crystal : SSFLC, 
N. A. Clarkand S. T. Lagerwal 
1, Appl. Phys. Lett. 36, 899 (1 
9 8 0) ) £®£1ffft£fl:&Bi«ttffiaK:J:S 

&A#S2ftr;A>£3ffr'bX<ftQ. sfctJ. ttVfttfCRT 

[0 0 0 9] £®&jB£%fcaMitt1£ttA££«&^3r 

^S^BHl«lK#®ICSiS^: 2 #|b]£|61< 2 «JI©**«* 
©fc»6, *OM!iK:««th5>S?X^ (TFT) 

[0 0 10] ^*rj. C©aiB*3Sfl:9MI*tt*ftKJ: 

so ^R73it<fc-r-5K:«, Sfrf2<7>2tt^OT**^ffl-rsc:t 
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[0 0 11] U*U AI- B«SF«OSm«JST38 

ic <t 5 ^WjS: c *j ii t * ra ta © & ssm \z -r s * 

[ooi2] s-r, mmmw&mitikffin&mgk&m^ 
x'pmmm^ff ^a*©ig©- ote. w. j. a. 

M. Hartmann, Ferroelectrics 
1 2 2, 1 (1 9 9 1) dCICJi^K^®^ 

<urF> ssFLctnsia 

[0013] (j^T. AFLCt 

era (sc**a) Ktemm&m&m (#-r 

7Jl-W^";JCa|, SCa*fi) ^nfc 
(A. D. L. Chandani, T. Hag 
iwara, T. Suzuki, Y. Ouchi, H. 
Takezoe and A. Fukuda, Jpn. 
J. Appl. Phys. 27, L729 (198 
8) ) „ 

[0 0 14] dOAFLC^JfflLfcS^friSltt. H0t 

MIOH«I40 8 (a) JC^-Tin^T*^). t3*0, 
$>K>. WmMEE&O [V] J^Sfi^lplfC^ft^-trTlK 

i o o%icSbfc^««ff*M*i^uc$e,»c:^t^-a-T 
feiSja^esi o o %\z&feitvtzvtm\zu2>. 

[0 0 15] ^-*««JEE^IE<0^lHl(^t$-a- 
St. *Sft«JBE<D«gfflrtT«ai§3tai 0 0%Wtt«g 

Tl. fit, ^KSiaft»<DffiTffifatei$^aM£& 

o. o cv] -?mi&ytm&?2.<teZo 

[0 0 16] ttT, ^^{C^ttHliramjBESIE^lC 

•5. fit. aiajtfi i o o %izmvt£'&\$w.&%mjj 
faizzib\z&{t2-&T'bmmytmi o oxcftettb*: 
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Si. a&-5jE«£E©$SHF«gTttSjl>tMl 0 0%wttlB 

0. 0 [V] TjSjiSftftatfc<7S:.S. 
[0 0 17] C©±5R:. 0 [V] SgMsT. iEftM* 

r^{c«ffi*^t$-a-s^t*tT^. o [v]. Taa3e« 

ifiSfcSl 0 0%a<f§£tt-5. 
/0 [0 0 1 8] AFLC (S&iSWtt&ll) TttO [V] 

[0 0 19] Z\<DAF LC&mmVtc&mtt&m^Z 

«?T«B&-r««FmRftailAHr. N. Yamamot 
o, N. Koshoubu, K. Mori, K. Nak 
amu r a, Y. Yamada, Ferroelect 
20 rics 149,295 (1993) »C JjoT&Sft 
T^So dCT^^ffllfil^^OfcJ&tCttHS (a) \Z 

*v»T. Vio#>£V9 0 ol6H®ttBE£3Ml?s. 

[0 0 2 0] Vio&&Vg 0 Ql6HI;M9ttOTEJtffl5l*lC!> 

[0 0 2 1] L*»U EfiWB^. ^teat^fefg^Mte 
^ IEA2^l6l«)m£EOfiJffl^'SI«gTS-5Cl«t36^, 

[0 0 2 2] O^D. IE£fcttlt<m>rftfr©ffit£[*3<Z> 

40 [0 0 2 3] CW^Tftt, Vio*»SV 

[0 0 2 4] -Tfet)^, 08 (b) l'^-r<fc^(C, 
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[0 0 2 5] Z. ©Sig^a©^<t«. ON -OFF©*. 
WIS $ -fr -5«-&«S*TS5tija«®HT<D*0D^ 

[0 0 2 6] zn*><Dtt\z*tLT. mmm?* 

AMC, DHF (Deformed Helix Fer 
roelectric Liquid Crysta 
1 ) ^SC (J- Fun f schilling and 
M. Schadt, J.Appl. Phys. 66, 1 
5 (1989) ) , SKttTFLC (Tw i s t e d 
Ferroelectric LiquidCrys 
t a 1 ) (J. S. Patel, Appl. Phy 

s.Lett. 60, 280 (1992)) ©Ji^T* 
-5. 

[0 0 2 7] cn^DHF, TFLCO^S®r-fX/ 

STSS<ife-5. La>L ffraiBcD^O^tt, 
«ttttO,*CTMnTH-5. Sfc, DHF, TFLCCDS 

SSFLC, AFLCCtt*fcLT#K;&<5„ 
tt, DHFT?tt!lSRJI»jt*WcnT^Sfci!D-Ca&0, T 
F L C-C«±TSHl6jmraT*ai;n»jg»t#SEt--5fc«Di: 

[0 0 2 8] 

[0 0 2 9] LA>L. ^BM^X:/^ ©g}£««J* 
Wf ^«9&ll5 ; n<XK:«fc5fc©^fc^ 

[0 0 3 0] ^tfeT^^yK iCfct^Ttt* 

>h7XHt tr. <o£9 
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[0031] tcr. ciw^coeaqt-r-sici^tt. 

[0 0 3 2] 

[iss*«ft-r-5fe«e><o^©] ±fEBW4Sfirr*fc 
[0 0 3 3] SBlKtt, «s@tBa^*-?-n-?ti^ 
sfl^ \z J; 0 MS) 3 trT^ StSioCL fcJKS^^ 

^ic^^T, stris— tt<D&&<D&&mm\tm*\ztiit(>ij3 

^Idfcf LTBf JtOTte £ o TfgttfcffifiPl 

«icEHLT«^L, iWiBMiSawisHi. BUmWEE 

[0 0 3 4] ifc. JMM9fcJ;me*«*m£LT. 3t 

^ MMm&m*:iitz2>m<Z)3}lmm.)£ "V! " tfctt-5iS^ 

"i oo" , ytmmmtfm>^£te2>mv>miiam.i£ 
"v 0 " \z%niz>mj&yt&z "o" t^Lfc«^('. 
pmdwe - mmytm&i&±v>&:M(D&\z&i-}2>m-gw5 

0 0/ (V] -V 0 ) £ 5 0 0/ (V 0 - Vi ) <om<D 

[0 0 3 5] 1tg!i!i^Tlg»T£«-&, S3 (a) , 0 
4 (a) , 06 (a) ©«t5tr. L#V^tt<0ilg#/6t 5 

00/ (vi -v 0 ) &,T-ctzt~*>fr-v$>tnz, &mm 
m7ji\z&\,*TmmmBz<Q&i£izmm&ti<mm&®g,i: 

30 Sfc. *&*^{tt>0 3 (b) , 04 (b) , 06 

(b) «J:a(cM^^fct**Mc^ffr-50*Ta&D, tf> 

Ctt. fifrfE— K<r>mmv>&&&\m\zm.^\zm\ft-fifalfi— 

^(^J-r^tJ-fe. ^ tf>^rRl* 5^75^1 3S[. jfS 
Ktt6S7!i5l 2«©ftH©tai;n^$feoTfflttS 

40 &<o±-e=i>h7Zhi>mmte.mmizyzz&* z\e>£? 
[0036] sfc, «2ic«. ±mm 1 co^w^sa 

(M) dt, /J>^<£fe#ia<D®fflT "0" ifi*, "-1" 

[0 0 3 7] 3?> (ffifi)V-^» Mtt. 

*D«BE - jSjg3ta*i® (PPJDfllff«+ir«)o < O^-ftS 
•e-SfcOfrS) K&HT. S3 (a) , M4 (a) , 
50 06 (a) , 07 (a) , 08 (a) (CtkL^ 3 ie>m 
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[0 0 3 8] M= (Vio-V 90 ) / (V90-V10) 

[0 0 3 9] 4^ ££T®£aR«1£tt Atta- 

la, Wl«*l£-aii3t*ffll»fc*V»TfcXyy^;**tt 

TUfc. fO&fe, / ; E'j7-y> («»"=?— 5?» M 
[0 0 4 0] CttKStU 3K££tttte£&ttfr>J:5tt 

[0 04 1] fcX5 L U^*»/h*<. U^SEEjWB; 

[0 0 4 2] L*>L, XlUT-i^M^CfflStS 
fi*A*«*r*36»fc-6T. ffiM*?&ft*.fcttA&* 

Mo«ttt/hs^e era**. "-1" £i&t?<8) & 

[0 0 4 3] ffc^. tXf'J->X*siaT?S5Sf 

^fciinsTofissKmttjKAaE**^ ti*^<as©w 

[0 0 4 4] W:kXf l JvX^S< 

[0 0 4 5] L€Ttr»«£EfiiN L#H!|#ttS-efc^J&fc^ 
SMT*I8fi£fci#& (*=E'J"7— 5?>M> *«V>, 5£&£ 

[0 0 4 6] ^tU7- i?>M©ffld« "- 1" (Cffi^S 



(6) 4$M¥9 - 3 0 4 7 9 4 

10 

3M!ttttttA£. IHft^*1l*&ttA*w*?KJlit> 

[0047] *&. ^3tc«. ±bib i ohi&okax 

fCA« <SCA*ffl) ettrSAftHtf. 4>fc<£:*> 
-2 0* C*67 0' C©$gffl-ea&-5CiSr!|#@:t'r 

[0 0 4 8] S4ICI1 ±G£ 2 OttAOttAXjfttC?- 

*H (SCA*«) £ftTi&««gHa*4>ft<:<»:&-2 0° 

&ftiBHd*4>tt<&t>i o* ca^4o* csms 

[0 0 4 9] ^HftOAgtt&ttttXjtjrT-.r -y^A 

ssm«t«l<, n«*icftsiicjtT«. -co 
wo«*Cttft«o«fl:4JB< ci***it»3 cts 

[0 0 5 0] -C0<fc3IC. X^i?r-f yi'Affl^ex^ 

i'f-fyi'Cftc^t*!**', &ttJBajfcicifi-/>tt 

.?0 »«. «t«mHawBB*J©*A»ftibT|f!ffl-r*Ci:tt 

JI'.X y^CAffi (SCA*ffl) <&&-fiaa^B 

^M<ifc-2 0' C*>f>7 0' C*t?t*D, ^-=E 

uv->7>*tfti;^5aa^ H ^^<tfci o° c& 

[0 0 5 1] Sg5£«. ±Cflll««V>»JR2««^a 

SB3&SWilM©$/£©&a«^^£:fc^Tv ffift 

[0 0 5 2] JSS 6 fctt. ±E* 5 OflTrtOttASaHte?- 

-r-5. 

[0 0 5 3] ^ne.^5 71S^6C9«|^C«t-5*5£W<© 
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[0 0 5 4] ±T*«WT7tf>^[6l*t^:nT 
©tt«K"3HTtt. -;£©*«K:ttift-r£«*«©<I3t 

tux ©s« c fM»r -s ffjMK oa^a &sd[? & s * 

[0 0 5 5] 

**«*jft^©»fili*iBtewTHT**. H i 

T. l:fcJ:tf 5ttm43J;tfSff2©#7*g«T&D. 
TO (Indium-tin-oxide) BHlfijK 4 d^jjJc 

[0 0 5 6] Sfc, Sg2©#7X*«5l::«, TFTSi 

[0 0 5 7] nne.©^i*3«fcoc^2«^^xs«i, 

5 fctS*a^:b-«-fc±T, tt*»J| 1 1 *^LT^»SP*t 

mm znx f-LT. ;ms©J6i:fc«fctf3i2©;tf 

7XIS1, 5C£i*«|EftUR4. 10©IHfi:ttAjHl 

[0 0 5 8] CCfcifc. IEIil3k7««A&«A^* 
ffc*l»T, *»»»4:bTH3 (a) fI4 (a) fc 

tfflSffl^S. 0 3 (a) ^0 4 (a) 

•EE - SiS3tfi!Rftt«fiafaaja^:ScDM«^Wj®il^ 

Z>Jt#>. fflgft#tt#/h£<, -ZCOfrtsb* 0 3 (b) ^ 
04 (b) C^-TftK. ffl*^tfC«tO, tM£#tIA*& 
II'V I Ci^fcofc J: 5 |e! 

[0 0 5 9] C©<fc3&#tt©K&««imSl#m. 

[0 060] ra**, ytx&mifi*Jz£tii*i*9)mn 
•ee "V! " iz^n^mmytm^ -i o o" , xmmm 

"o" istbfci&i;, ffimms. - mmytm&m.tv> 

ttiK©&lC*ti-«Meaf5 0 0/ (Vi -Vo ) t50 

0/ (V 0 -Vi ) ©ra©ffl^<h£ftjei=>*>73:^fl;$3ftt 

[0 0 6 1] ftT, c:©«fc5&4$t!fe£5Vr£3&^S14 
&JI#*4<hLTttH#:5fflft^l3l#5££tt8&© "ML 
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C- 00 49" , "MLC- 0 0 6 8", "MLC-0 
0 5 5", "MLC- 00 2 1" ftWBOtSW 

Si. 06 (a) 0D$n€r7?&9. S^tft/hcoSia^ft 

0 6 (b) ©«t5lcS«^fl:CJ:t). I ©4#tea>e>ll© 

Will ©#&*>£ I ©^tt^t^rtt*^t 

/0 [006 21 04 ©8lftl«flE - SS^a^ttttiStt. L 
€THi|$tt©flI£#3t*4 0 0/ (Vo -Vi ) ~4 0 0 
/ (Vi -V 0 ) ££-5fc©©0yT&9, B6©8Mni« 

0/ (V 0 - Vi ) ~2 0 0/ (Vi -V 0 ) £<fc-5*> 
©©fclT?*0, 0 7*3«kiyC0 8©^P«JEE-Sja3t»# 
Li*V>4#14©<lg€r#}tS5 0 0 0/ (V 0 - 
Vi ) ~5 0 0 0/ (Vi -Vo ) *i-5fc©©^|-e» 
-5. 

[0 0 6 3] *I*f*(EM ; FTlit43!Fa07 i 'f 

«EEfc»-r*aiUie«*fl:©»tt3&«H3 (a) , 0 4 

(a) , 0 6 (a) lr*-r4P£©ftlflimjE - iii&>fcS*S 
tttt^Wcfc-SfC, l/*V»«ttOiK*#3eiB0 0/ (V 

1 -V 0 ) KTt, &;e£>rt>;Cc^fb£S-f -3fc©-C<&ft 
fif. J£tJEpJomJEES{l:i|@©?EfflT«*^:4'raPgflB* ; »-5 

[0 0 6 4] L^L. rfcHHW^Xt/WSHtL-fc 
Jtf «£\ 4#IC 1 0^>^£jgx.3*iiiI5©S«<hb;fc*§-& 
Ttt, «JEE - Si§3t»«pttfti»©«#*t5 0 0/ (V 0 
-Vi ) fcl"F*. 5 0 0/ (Vi -V 0 ) 6t±T?li, PS 

+»4«swtsi»sci# 

T^tet^. -^"T. £©<fc5fc«-&t;:«, J;DffSL< 
tt, «JEE - jffl%Stttttt*©£A'?©M«**. 4 0 0 

/ (v 0 - vi ) t4oo/ (Vi -v 0 ) ©rat-rs 

[0 0 6 5] S&. 

©*fb&«»W-5nr. *©*fl:©«i*iHt£©*»*mK: 

40 *3^Tfc<H£:<fc3>S:&©Ta&-3t>©©, fitf^fb^ted* 
03 (b) . 04 (b) , 06 (b) ©«fc5tcM#7$*b 

[0 0 6 6] CltUCttL. -ISe<J^:?gA*f^Ta&.50 8 
(a) , 0 7 (a) IC^T<fc5fcE?})nmJEE-g3a>t*4$ 

Sfftfc@8 (b) , 07 (b) ©«fc-5JCb#^«£Effl[ 
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[0 0 6 7] sfc, ±C0>«lJfto«EA^*?fi:«ir» 
T. SKMSWtH. * i eyv--S» (M) *». £ 

ja*-&tJiaft$effl"e "o" a>£ "-i" ow©*fi*i:-5 

[0 0 6 8] Mtt^>€f©«fc3K:5£#-5. -Tfcfc^, lftiE 

i Toaw«ai3 <t 9 £offl\z3ita2nzw.E.&mt2 
a* i o o, mtian&&ov>iB.&\z&^TytM&m&m 

-a-tc ^3ia»*ti o t&.5SJEEa*vio. ^ia«*t9 

0 t^S«JBE^V 9 oT*D, Enfln«EEat+#*€r Ota 

ias^iaft l -r <k & s Km & e> ep*p«je <ese^ s -a- 
■zyti&mm&M'p2it2>mti\zyt&r&m#9 o 

EE*«V' 9 0 i^»Ufc«^{C*3UT. 

M= (Vio-V go) / (V 90 -Vio) - (1) 

t£Zj£-Cfem2tlZ. fit. *5t9JTJ§fr>«£ttlMI 

£>$8HT?0 1 ©iS!<Z>tt£j$^<fc(£>T&-5. 

[0 0 6 9] -Tfcfr-S. ^tU7-i?> (ffifb^-v 5 

o< 0^{t3it<5t>CD<bT-5) KSS^T. 03 (a) , 
04 (a) , 06 (a) , 07 (a) , 08 (a) \Znk 
Ufc3t?omJEEffiVi 0 , V 90 *5=fctAr 90^ ^±£^-7 

[0 0 7 0] /tU7-y>Mtt rtX^U ->X£>*£ 

«3o»iittt^i^-&B<jtca-ri&gT*s. txfu->x 
je^k ic^-r s sfcjg i4&s-r & © -c $> & . 

[0 0 7 1] 3Rft, S£As££T0E!M;ttttftfttm 

atRmttiKa^w^fcjKjfc^Rsu^KHUTtt, ens 

[0 0 7 2] che#U )K££tttt£&6ft:fr>.fc3ft: 

/jN^v^tx^u ->x»«-&tcfe, jesscc^o, 

[0 0 7 3] tXf l J->7^/hS<. u#t>mBE^<a 



(8) 4#I8¥9 - 3 0 4 7 9 4 
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[0 0 7 4] t^«T, J^UV— ; 5»M*«ft©tt*i: 

aKA«mt«0T. tttt*?e«x.fcttA&K 

St^lC^T^S. fLT. C©t&£\ ^tij?-y> 
[0 0 7 5] -T&fo*. tX^iJ^X^mS-C^SHi! 

[0 0 7 6] 3£fc. #CWJJ'WS< <*fc« 

ago , fc&ffintemvftmmBi - ytmMmftmwm 

^^Ttcffl^-5t^-5»|gdiKlC75:$nTV>-5^ (#J 
*0 ;Lfcf, #W^p5 - 1 5 0 2 5 7#&$g» &Hi76 - 1 9 

4 6 2 6tiiiw . ±^oittM(7)«fc5{'. -enarw- 

[0 0 7 7] Li»U W2fc©«§^, *^IEBJ#6«. L 

[0 0 7 8] (g^SluH ^HHiS^«%tt, Jftt 

30 l" Ci&tr>£ttftti£ttA&. IBiMl^fcllAfciKA* 

7f:m r ¥-\zmi<->Z><i:o\z-rtUZ&^. Z\(D£oiz-?ZZ.ii 
(C «t 0 . HUKtttt • S!flBI«tt«Afi!>Wft-7««JC«V 

flmw^ottAaE**^****^**. 

[0 0 7 9] Sfc, *»iCil»Ttt. MW©A-f 

^jw^i'f^-^caffi (sca*ffl) &fc-rm&®. 
5j^/j'f'f5/i'Caia (sca*«) ^^c-rias® 

^ .H«i^< 0^eSK7 OffiSTTab 

Kl 0«^e.«ft4 0ffiS7?T?feSi<!:*<Si* 
[0 0 8 0] ^hftOl*&#ttB. XXPt-Jv!? 

u&mmz&^TWVK. *v>'&. m*\zmm\zm-r 
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[0 0 8 1] C(D£o\Z. yPAttfrioT,* 

7)ls7s*trT^ ypCAft (S 

&iSH#'>&< £&«J£l 0*^eSK4 0* £T<Z)t> 
[0 0 8 2] ccoi^t^ *ffiffla«<i:DJE2:v^HT^ 

U v-v>KWbTfr3\ te##|ffi/i3affi3gHK43^Tli 
<z><B£<h£fc<z>T£;nfr;f, a^^^^^ff^^te 
£Sl3iT€£o 

[oo8 3] *mw<Dmgkm^m?\z%>rtz>&To>mf8. 

$z><£o\z-Tz>rz®\z. m*. m^cvx® 
2nrz%<D-c$>z>o 

[0 0 8 4] *5&wte, ±m^: (i) vmmzk 
i, 5<^^^, -^cossi <^fc«5) izmnzmyt 

«2 1 (£fc&2 2) COd^fRJ^, eJE*WJUPB$<7)?K 

\zmizmytfo2 2 (^^^2 d coii^f«it^a-t? 
&z>h<D£LT^z>. c<Dmmnf&\z$>\,*xfc. _tiBst 

(1) 7?^tl5^ ; tUV->?>M^ "0" 

[0 0 8 5] Sfc, Ef«l®l4, 1 0i IT 

^t*>^M3i^nfc#u-i'^ H«sa&4fflv^ 0 fit, 

2£t;:Er*M4, 1 0<Do*>, —Jj<D&lfaWk<D7}z>tf 

MfiUc:&£cfc5K:EB*r£>o Ef*l$i<05 e>^fp]^- 
(9<fc5;&fcb^fc&gH«KT££, EftBt4, 1 0 <Z> 

[0 0 8 6] *>-£3A,> C<D£3K:EfBM4, 100^ 
S^^n^cc OS, Tts:t>*>. teUDZmtl-tc 
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[0 0 8 7] j^U^-v^M^, "0" 1" 

0>(&Bi<hir^ efrjK4, i o tbT^tf>^a$n 

2t#U-f ^ K8tfl§£ffl^3, fit, ££JcEl*lBl4, 
Sbfc^fa) $5S^e»13«g«©«l (ftfiffiKil 

bfco 

[0088] s&, &&m^7\i>tfj3m&±m<Dj:5 
\ztocnT^&mm&Mf8;isfz.mei* fttk-r&xmh'p 

[0 0 8 9] -$Utl%. 7¥>?mm<DfLti%tilfa%lWJj 

;r<htCc£DEfttttS#&S£n, n>h^XNcDr&]_h£ 
^ceto JlftWcte, fHffi£>;tfi6(;r, ±TMS1S1, 
5 (7)gEfRlK 4 , 10 ±OffifBjjffla<0^fRj$:. 0 9 fc^f 

5° ST, lffi&J^K^A;£fc<E>£/BjgcU ^n^ffl^ 

w [0090] fta^sfatsa'&cjR^Tfc, *ab 
fRi Ga*ra^o;*©EiatfFi*i) 19^ (b) tc^-r 

^-f ^BcD^p^gEfpj^fRi (^[Rl^nx^gEfRi^iPij) <^ 

-tn-enfpfigb, aw^^i^tfttiaiRift^sbTiBm 
\z-dz, mm&n^tzo ^r(Dmm. &ii*m£bT£& 

»«tt«a*ffl^, ElRlJBtbT#U-f 5 H»JB*ffln 

-i^$ft^i;nft^6Sj!)^ 1 2«saco®Hrt 

1 0agS^ISffl«Si6Tfi^^ffiS:#fc o 
[0 0 9 1] ^-f ^B^iO^E^rRl^^^T^ct 

[0 0 9 2] ^/^a-Acoasai^Ttt* H^n>h 

* b < » 6 ffi7iM 1 2 fi[(DffilTg^M$|f: 0 
5^ [0 0 9 3] C<0«A^6t)l8 636^«fc'5C ElSUKt b 



(10) 4$M¥9 _ 3 o 4 7 9 4 
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T*U-f 5 KfcfflgSrffifflbfcti^Kte. *-0>IEffl2n4ia< [0 0 9 8] tg2 ©^7^M 5 {g*f*§! 

09© (a) K^T^-f ZfAMa'&Jjfa (jSWft^D 6, jfe5£&7. TFT^f8, I TO (indium-tin-oxi 

X) \Z%ktt>i\Z>&o\ZTZ>Z\ii-C iElRl^eSc#$ns de> S9J««9. BSlfiJlKl OW)S$nt^5. 

Ct^^ofc. [0 0 9 9] Cin SC0gSl*5«fctfJji 2 5 XS«1, 

[0094] s etc. mytmo&uiziuTiz. —an 5itm&&t>i±rc±-e* &mmm 1 1 ^Lxmm^ 

t>J.V»ffiLfc. io 6. 5 cm. fi|8 cm-C»0. -tr;i/^-fr^yttitg2 m 

[o o 9 5] :®«si. *56W©in#^frscit m©^ttcD/i-;n 3 *BE^4. 1 o±\zm4$-fz>z\ 

B<^=1> l-^X h<&^fO^S:Plffi{C-rS^®«^^ [0 10 1] ETF©0iJ-C«. JKiiJf 1 2 <S:J£j£-r5;fc«& 

[0 0 9 6] [Sft&gfll 1 ] ^{C*%^©*Jg^J$m^-r I«^ttSOMLC- 004 9 (SmC* 7 2 

*• SmA 9 9 1 s o) &2>l8gh%<Dmgktt&&m^ 

[0 0 9 7] OTfflMTIi, 0 5 (a) :fc«J:tf (b) \Z 5. fc*5, C©ML C - O 0 4 9&5iKSTOH. f#Si 

^tiSIt;i/4MLfc. 05 (a) fi¥®0, 05 ¥7 - 2 4 6 8 1 2n<DMmWffl9\Z$5tfZ>mffim2\Z 

(b) HK@iT*5. 05IC*5t>T, l*5j:tX5ttlfl fE*©jfflj£<8n?& D . cn«TIB©M^l±0'ft^S:^ 
l*i=fctflfS 2 ©#7 0. ^ tr&^Tfc-S. 
©^Mtca. *7-7^M2, ITOSMti3, BE [0 10 2] 

ftK 4 ftT^S. Hfc3] 

„ _ COOC* H(CF, )C. H„ 

(1-1) 

CK^it lOwtX) 

(1-2) 

_/]S\_CO0C* H(CF, )C_ H„ 

CE-^it 4 0wt96) 
(1-3) 

^ ^ _AA_CO0C* HCCF, )C_ H 1a 

C 11 H 23° "» 3 6 13 

VR^tt 10wt«) 

(1-4) 

C 10 H 21° 0» 3 2 2 5 

CE^it 30wtM 
(II - 1) 

[0 10 3] Sfc. BHfaBl4, 1 0*^-rsfc«)©B2 »4*0«fc3K-r*. ^ft*^, BSfaBH, l Olzfojfft 
Tc&Sjffi&fcAL - 1 0 5 l&-58tflf£m>fc,, f^a*. •5-»P«^tRJtt&7tf>y$fti-r5i, 

eytrmmzm-r. ma&mmi o<D7V>i/m3.&&co£oizm¥-ffmm 

[0 1 0 4] MJC. CC'r«±fE2^©iH(RlM4, 10 SO (WeSH<D[6l#«:2») Ttt&<. ^7XSS5W> 
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zzrumKHz i oafeUofcEB (02 (a) &m 
[0105] ^nicto. 7tf>^a^nfc5t?U'f 5 

K^»SWB2|r]K4. 1011 S^K^fcf^y^faSl 
0 **a u o fciSWfa ? n ^ © ic .5 „ 
[0 10 6] ?£ll#^£LTi8 ( &£MLC - 0 0 

[0 10 7] Z\<D£?\ZVT. f^»Ufc-fe;i/4Sftl 0 

Cl©«?Stt^lC»UT, fl^lOO [Hz] . 

®£3o [v] (omm^mua\^-z>-omm.iz^m^T 
[0108] c o^m^t fc^ns 1 2 ommnE. - a® 

-0. 5. L£t^«JEtt2 [V] , ffiifDm£Eti6 [V] 

[0109] JimmFTm?* ft 5 m&m^m^-e>& 
«g£, «Bc3o«, «£t4o«, m&5 ome>&&m<D 

fflttlttE - aaUEftttttttH 6 (a) »<fc 
*</h£<, 0 6 (b) OJ^lCfittrt^fliL 

^■T?t>rai;Bijofli£Ei<"<;i/t?*n«-5-tisaf2ia>tatt 
[ono] ii 



3>K^Xh 30:1 

1 4Hz, 70« s/5-f > 
PU—WOl 2 0 



■3*0, 4:%KM<Z>«a^*?a. »H:3 0&, jgflc 
4 OK, gft5 0«W^-rnwffl*lC*$UT"b. 3>H 

"UHM!* n C £ H TjiStJS "C ^ * 

[oiii] *Hig^JTiJiWLfc«fc'5i', 1 
o SjftcJnftL-cttMJI 1 2 0ttAtm*e>&ttttftK: 
-r«M«T, -fe;i/OBBlftUH4, 10tLTHIitt-f 

T. *56^-ettBBlSJM4, 10O#»iLTtt. tf'J-f 
[0 1 12] Sfc. ±a!«J:oC #^X»«HH9»gE 
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|RjK4©7tf>^tCjtfL, ^f7Xl«5fl(OMl 
0CD7lf>^fft«fie5l5K>J:^tCjS»iPfTE« <¥ffTSH 

U 3ISfc<Z>i!£*. ±j£OJ:9lc. 1 OgfeDofcRBK 
/0 Hfe*S*«B»6tlfc. -£©fcJ&, ^EVim— 

i 2 &(D$m~zmm -h. sts-c^4a>h^xh*<#^ 

[0 113] [ggi60lJ2] &%0!I2 iCiSHTtt. >!/77 

s«iffla©BEr«JM4«)7tf>ytt»^b, #7X*«5 

[0 114] <*?-TFTKM&K*?£*3»*«eifl 

^ (a) *5«tDC (b) iz^tm^omm.-c. mt>o\tu 

7>fM2. I TOjg8H*S3. EWB4*«»rtSnT 

197, TFTf?8. ITOgiSg9. ElWKlO** 

3fe39*4 8 0*®VGA^-f^®aSSffifflLfc. 
[0 115] jm&©#5;*a£«l. 5t£tt**fJBl 1 

«^>i/TAMW«*aE*£nT^o, Gi«oiR4. loom 
30 \zmgkm i 2*«»tf5n*. ccttaaKHis^o^-jStt 

[0 116] jKM»tl/Tli. HSS^JIC*3^T (I - 
1) , (I - 2) , (I - 3) , (I - 4) , (II - 

i) iZ7Ki,rcffim!:<Dtin&m<<->zji5\zis. 

fifcttli (I - 1) ©fe©$l OliSo, (I-2)cot> 
©*10SS%, (I - 3) Ot>O*4 0lI%, (I 
-4) OfcO410ii«, (II - 1) £>fe©£3 OS 

[0 117] gsfc. B|ftgWtf»ibTtt*0[Pi]j^6 
CP6]±TOW-6*SROJl«U-f 5 H»B»P I fcffiflJL 

fc. -r^fc^. B«ft^xn*ic^ttia (-»*«ievh 

•J v£XJBElfO&*m) ©[PI] : SE- 1 1 8 0. [P 
2]:SE-2170 (7^ 5 s - -f h U y ^^fflBSlS] 
, [P3] :SE-7210. [P4]:SE-7311, 
[P5] : SE-5 2 1 1, -5"LT. H*-&fife^Att»© [P 
6] : AL 1 0 5 1 Wff 6 ffiSO^ 'J -f 5 K8*flBW*ffiffl 

5<7 [0 118] «±05«fc^CflJ^LfeTFT*7-JKS/^ 
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zt*>fcfett\z£ OffiftLfc. 
[0 119] cniZit). 6 0Hz©7W~A^i6Sc 
(7I/-A^» 16ms) §5§?&#.B$i8J6 5 ft s \Z&2> 

*gfct>©£g/BU 16msO^m^l:i0 0fi 
[0 12 0] ±i£bfc$D<. *%if^tt7f>yj!ll 

©*p#B2(«oiais*ffi-e, iT^sfi, -fftfc-s. ibis 

iO!S2©^77lSl, 5t~i3tt-5BEftBl4, 10© 

EiRia!i3©;£ft (7f>^«asoD*ifli) fi£*©*ni* 

[0 12 1] ^fFffllC&fcoTte. -hTMSSl, 5© 

• £-e. i«a*ic:^xfcfc(D*fflScb, cnsfflux 

[0122] m~n&9 zteczmenzte^T'b. feu 
•5^rrRifCcfcO0 9© (a) yzTprtin zfAcomg&faJj 

fa GSWlRj^DXWElaJ^lRl) <t. 09© (b) tCjfc-r 

^-ryB©in#Ersi^rfii (H*ft^nx©E[*i;tfini) © 

^T, ^<yAt^-f :7°B©*0i!rEft:Sfa©S^ifi^£ 

[0 12 3] C*Jt«2 - 1] Blfl«*m«)#U< 5 H 
*JB# PItLTB «ft^X*t*iC#tt©© S E - 1 1 
8 0 (B&^[Pl]«i:-f3) £/!H>TEfaBt4, 1 OtW^S 
3nfc±fB©*n#^S«*/1^^«:fflVV £*l£±iB© 
ai^ffif!)^(C«fct3IEft^1i-T, jlS©^l^tfftj^^ 
SS^L. &^ft;fr<=>i^K:S&L;fc|§£:l£ (10 
ft, 2 0ft, 30ft, 40ft, 5 0ft-£-tt^n©1M:ft© 

- • ^©3^B©fF<ii]iaico#. / 
"W ©2##-;frStc£0&ll£fT5c:<hTfP<iifi£ 

[0 12 4] Z<D®&. 5"f^A©fc©Tll fflS©fe 
U0^l«6>*tl ' . 2 ' , 3 ' , 4° , 5 ' , 6 * , 7 
' t. 13° , 14" , 15* ©*>©Tte, «5£tt "X" , 8 

* , 9 * *5«fctfl2° ©fc©t?«*"J5gtt "A" . 10° ©fc 

©Ttt. -@" . ir ©*>©-?«. m&z "O" 

T<&0, ^-f^B©t>©Ttt. fflS©fei;D^I*(9^1 
•.2'.S".4".5".6*.7*.8*.9 

' , io' , ir , i2° , 13° , i4° , 15° -r^-ncis^ 

[0 12 5] ffiU "X" «»Mft^jlf©!|aj»f3A 

ETF. «5£ "A" «»Bj«^if W >|3jBf4Am±l 5AK 



(12) **fBfl5p9 - 3 0 4 7 9 4 

22 

T. "O" «»W^if©«Kl 5A&11 8 A&, 
T. «S "@" «»W«Sff©*J»f 1 8A6l±tib5. 

[0126] fi^T, SE- 1 1 8 OftS^'MS F8T 
BS*i , S:BaiBlM4, 1 0 tlsT m^ftm-S. Eft^fttf:? 

-f7°A (jj»*ita^D^) -c. a>^>, 8 ° a>e>i2° *t© 

ifcfKlO* 11° *>£$?T 

[0 12 7] tetr)ftom<DhObit&<Dfcit>\z 

[0 12 8] (4GK012 - 2] effl«»»©#«M3 H 
WBttP I thTH*-ft*I««SCAtt«OSE-2 1 
7 0 (B&^[P2]<h-r^) £JB^TB2rR]fii4, 10« 

2 ° . 3 ° , 4° , 5 ° , 6 * IT , 12° , 13* , 1 
4° , 15° <Dh<D-e\*i+ #*J5£te "X" , 7 ' <D^b<D-C\t 

m%.\* "a" , 9 ° <Db<D-v\** m&t , 8 " £ 

T*J^« "X" T&o/c, 
[0 12 9] fct> SE-217 0ft£7p>M^ H» 

-f^A (ifi^Wl^ax) t&^, 7 0 j&*S10 w S-x?© 
[0 13 0] 75:*5, fe^D^IO^co^^felttJco^iie)^ 

^ w x" t^^-tysEt&ofc. 

[0 13 1] 2 - 3] El«BlW»©#U-f 5 H 

«Jflg*fP I iLTH*-ft*Xli«cSC*tt«OSE - 7 2 
10 (l»#[P3]frS) ^ffll^TBH[RlM4, 10« 

£8 0 t, 13° . 14° , 15° <DhWte* 
"X" , 11° «ii 12° <0-fe©Tfa*l3£tt "A" , 9 ° <Z)t> 

[0 13 2]fcT, S E- 7 2 1 0ft*3RU>f ^ H» 

*BB***fflW"C*0, 4${C9 0 10° fcAlffT 

[0 13 3] fe45, taUDftoaofeO-bJtlft^fca&C 

"x" tifi'Sflfitaofc. 
5^ [0 13 4] C^Jg^J2 - 4] e[fc*#ttC!>#U-f 3 H 
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mmUP I £LTB^t#Iii#it3?tt&e>SE-7 3 

©A*K«fct)iig|b, ±i£©*ipTffiMffib£:. 

yA©t)©-Ctt, ffiHCDfcbOftftfl^l ' 

S5 * 11° , 13° , 14" , 15' CD%>«Ttt. pm\Z 
"X" , 6 ' , 7 * :}3<fctfl0' CDtXPTteWEht 
"A" . 8 ' <&fc©-Ctt, , 9 * 

ttfl&H: "O" * 1* 7 B ffi5©*a 

bOaK0**l • 71M15° -r^TK*t»T*Uett "X" 

[0 13 5]S£-?T, SE-7 3 1 Ift5^'j-f3 Htt 
8&#SrEr«]ffil4, 1 0 iLTffll>m. Eltt&ltoft'j' 
-f^A (f*|6l?DX) Tr. 6 * jfcSlO* Stf© 

= 

[0 13 6] &*5. feU0^O*a»=b©fcJt^»fcfe(C 
"x" fcH-3*H££fco*:. 

[0137] C*J560J 2-5] EfflKtm0>#U -f 3 F 
tfMBtt PItbTB Sft^fcXgttxf&tbS © S E - 5 2 
11 (BS^[P5] fTS) S«lr»TEfll«4. 10#tfft£ 

£\ *-f:/ A CD ffiSCDJabOftgfl^l * 

S7 * <*:, 13' , 14" . 15' (OfcOTlt 
"X" , 8 ° , 9 ' *3«fcU:i2° ©fc«-t?tt¥iJ5£« 
"A" . 10* ^.ttfll* CDfc©T?««5£tt "O" 

0. ^-f 7°BCDfcCDTtt. fflSOTlaCOftSedtl ' 75 

Ml 5* T^TK:*5^TfdJ£tt "x" X&itc. 
[0 13 8] tot, SE — 5 2 1 lM#U-f5Fi 

flg#£Eftffil4, lOibTffl^fci^ Effl^fflfttj- 

[0 13 9] JaDO^OftcDfcCDfcJt&CDfci&l;: 
#jgcbT«*Hb;t7}t, 8MiggttJKfcH, -3*0, 
"X" ^^JJEtftofc,, 

[0 14 0] C**60tJ2 - 6] Efti&*m<z)#u-rs H 

Wim? I tLTB*^^a»OAL 10 5 1 (B& 

^[P6]fr-5> zm^xmrnm*, 1 o^snts 

«fc0g-gU -ti£<Dg3fSTffFffibfc. *<7)ii-&. 

A©fe©Ttt, fiaoiauoftae^i * *^7 ° t, 

13* . 14° , 15" cDt>CDT«, P\fe\Z "X" . 8 ' , H 
cfctfl2' ©t>«Ttt*iJ^tt "A" . 9° &£Zf\l° 
OX\Z.Wm\Z "O" , 10° CDfcCDTtt^te "@" X$> 

o, ^-r yB©t><oTtt, tascofeuo^se^i • n 

M15° -r^Ttfe^T*J5£tt "x" -tf&ofc. 
[0 14 1] ftoT. AL 1 0 5 lfcStfU-f 5 h'fiJSg 



(13) <t$8H¥9-3 0 4 7 9 4 

24 

*f£ElfilBl4, lOi^TffiUfc^, ElfilW^'f 
7"A (ifcSfti'DX) T. J^O, 8 ' J&»612* 3:T<Z>$e 

[0 14 2] tabO^OftcofccDfcit&CDfcs&lC 

mMLxmrnLtztf. ^o. 
"x- ttosnmtttvit. 

[0143] <nmm?jk&&wm>±.mo>m£hm7xrt* 

10 XfeZo 

[oi4 4] mwmizttrzwmmm 
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{&b, x : mwm&&amm3 aut, a 

30 (D^Wi 4 AK± 1 5 AWT. O : t¥?)3££li?<£>¥fJSr 1 5 

aw± i 8 a£tf, @ : mwm&&c>mm 1 8 awji. 
p i »#u-rs KEftifl*m-ec&-s. 

[0 14 5] fai;?)AOK»«^tt^fn©^i 

[0 14 6] Sfc, fef* • ^fCHL,T«^-rn©?KS 

fco ^CD^Jd^fc^e.A^C^nfc.k^C 0 9 CD (a) 
\Zm-$9^ 7°AC0iDir^-[Rl (j£^|6]^D^) {3*3 b -5 d 
^ tT'ElR]^efe*^tlSC:<i:*ib*^fc:. 

[0 14 7] -T^t)^. ffiME^'« : Fn«}ttAlt»d'« 
Mifi^^X^i'f-f y^AffiC^$tl-5jliglC*3 
^T. El«alK>fi^lcElS])»©ffi14lC*^<«»Sr§tt 
5. ^©SttlwJcOX^^^^ Affile, Hbl})5X 

[0 14 8] CO»S#l©7c:*, ^Stl*©©*FflIttE 

5«? ^tcj:o^5ti-5. %^-omn^mtv\i>^n\z 



25 

(ommjjfafr e> ©— je&&©-rn t. l xmm s . 
[0149] d©fcje>. c<z>jig##£#iitu 7^ 

co i so] d©fcje>. ®9© (a) tc^-r^-ryA© 

u h v juntas gfzftmnmz&wiikmnwftzm 
fam<Dmiz&ffl-fz>ttm&M&i<rzm&\z\t. @9© 

[0 15 1] fiLh©#K, *^{C*5t,iTSfflLfc_hiB 

\zfcz&?\zm.tsz\ii\z£r). mwm • &m • mmizii 
ft. 

[0 15 2] JI©3feRj|HPK:«J:*H*tt. fi£*© 

mzwp-t^m^^nfs.^. szt. ssflc^s 
©f£ig«tti&s©<i;-5f;:, 7^-o:ypiiB(Dif>mia*^ 

[0 15 3] Z.<DJ:o\Z. ^sEwoassa^ss^tt^n 

at. ra*©*****^ n c < - 

[0 15 4] -3^(C< ffitlT 
[0155] [JtttM 1 ] Jtfe^J 1 ICfel^Tfct. $11 
- 0 04 9 (M = -0. 5) CfiT, ji«©^-f^© 
©ML C - 0 0 3 8 (M=4) l3L2>ffifo%,<DWi&&®.m 

[0 15 6] COltMM 1 ©«£©*****?*«* 
OB»ICJ:0. ffiJBLfc. LafcU £©Jtlfe0i|l©ttA 



(14) ^^9-30 4 7 9 4 

26 

fe3 0" CI=4mMFffil&JR«*2K:jK-*-. 
[0 15 7] ^2 



3> h^* N 25:1 

J£§ 14Hz, 70/is/5-f> 

dfl'— l 0 



io Ttfi, 3>h7^h. jfcg. i^V-i^;!/© 

[0 15 8] L^Lft#e>. J&fiE5 0° CT©fHiBT 
tt. 3>K5XM13 : 1 KSTffiTU **_h, ffiffl 
«^F5JflE<*:&^jt„ Sfc. US.4 0' C\Z&^T%3 > 

h7X h©<&T^S8&5>tlfc. 
[0159] dttte&ffl L-fcj*A#tt©8tilltt£E - 

ft»©!|#tea*B8 (a) ©ftI#t?J&t>TU€r^«ftt*tJ& 
<&Tft-5fcJe>T, 0 8 (b) (C^-f I , II©J;plcMai 
20 K <fc -3 Sili?tS©£ft©fliifttelt J601J© fe © t {5 £ 

m * $ b < mitt z * « . 
[oi6o] warn 2 ] wnm 2 c«b>T»2. 

- 0 04 9 (M = -0. 5) IC#^.T. 07©,k5IC, 
50 ltt$I»»T«5MLC- 8 84 9 (M = -0. 2) 

[0 16 1] cntCJ:D#6n«:it«ll 2 

r. 

[0 16 2] *3 





2 5:1 




JiT-£* 45* 




14Hz, 7 0m s/^-f > 




1 0 



[0 16 3] afiE5 0* CTfflMT 

±ffiffl«^FBJiEt^ofc. Sit, iSS4 0" ClCtJ^T 
*)3>h7XKJ7 : lTftO, M.&Mit\Zfto. mi, 
50 l>3>h7X h©{5T^S4C)ent. 



(15) 
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[0 16 4] CtUiffiJBLfcMLC - 8 8 4 9 (M = - 

o. 2) <Dmimnm - m&ytmv&mm i (a) 

u^fe. M#tt^H7 (b) <otta^&-z> 

Tb€rir^tt*t^TS-5fc.ii6T, 0 7 (b) IC^T 

J: 0 ft *>nz> iSi&ftft U"<;i4;i;*:£ <^*3^Tb$3& 

[0 16 5] [it^J3] tt^J3t:*^Ttt. ISS 
1 2 fc^fifc'r-Si&fltm.hLT, SiBSWwfettSMLC 
- 0 04 9 (M=-0. 5) izmXX. jSS^MLC- 
9 94 9 (SmC* 6 2 SmA) t3.Z>mMktt&&m 

[oi6 6] z\n\z&K>ftzfttiimw3<DWi£kmmm 

«g*£*4t;:*H\ 



[0 16 7] «4 






3 0:1 




±T-fe& 4 5* 




14Hz, 7 0m > 




1 0 



[0 16 8] La>L&J&«S. 1S5 0' CTrWffffiT 

c, , Hi 3 o coo -(O^ 



[0 17 5] ^LT. -LflEOII- lOtttt&Cfteeftl 

[0 17 6] 50 



4$H¥9 - 3 0 4 7 9 4 
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fen>h7Xh«8 : liao. m&mitiz^vmi^^ 

[0 16 9] [JtMM4] lt«ll4i:ii>Ttt. EKUR 

4, i o«*©7i;>^aao*fii*a*Bi«iK:a!TfT 

El©S$tLfcI2 (b) C^Lfein^CD^F|6ltLT 

T. IIIEffl&Ntt®fMlli£fT9fe. 
[0 17 0] COJtttffl4QttJ*0K*&KaHF-?H:. 

[0 17 1] ilEoT, ^fcf^flao^ffiie^Xi&O,}: 
?IC02 (a) C^L,fcifl€?<D^[6]frtl«. 3>h5 

tiTv^fcBHifomi oi&zo^tf i o«§, ^ 

[0 17 2] <*a»ttfcLT©K!H»*tt««>Ci: 

U»T«laT*3<„ SUfi«T*UBl,fc "ML C - 0 04 
9", "MLC- 0 0 6 8", "MLC- 0 0 5 5", 

"mlc-oo7i" tzzRftffim&msktimz. 

S^RttiOTftoTfeiK, *S*<i: LTK56K 

[0 17 3] "ML C - 0 0 4 9" (Dgg^Jt«-rTlCIS 

"MLC- 0 0 6 8", "MLC-00 5 
5", "MLC - 0 0 7 1" fc2>X*tr^y>7WiM,tt& 

[0 17 4] 
[fc 4] 

- C00-C*H(CF 3 )-C«H a 

(1-5) 



C00-C*H(CF 3 )-(CH a ) 9 -0-C a H 5 
CI - 6) 



(16) 



4#$W9 - 3 0 4 7 9 4 



I - 5 
I - 6 
II- 1 
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4 8 (11%) 
4 7 (11%) 
5 (11%) 



?U^X3&«*#<* LS<r*«E*l*<* L*tr>Wfefl*fc 



10 



30 



CeH, 3 -C*H(CHz)-CH 2 0 -<§H§)^ COO 



[0 17 7] fit, COttfiWtttt^U^—^M 
#a»B»l*»ftff&3TFT«fl^* 

[0 17 8] S& % 8U©«£LT\ 7s*9?-y9mBM 
£I-£:LT;&<9 I - 7 «h I - 8*5cfctfII- 2<©#»<B#j6 

[0 17 9] 

[ft: 5] 

'hVcOOC*H(CF 3 )C6H,3 



(1-7) 



C .H, ^OHg^ CH !0 ^5> C00C-H(CF,)C.H, . 



(1-8) 



[0 18 0] fit, -LiEcTMI- 1 ft 





[0 18 1] 








I - 7 


2 o (ii%) 


I - 8 


2 0 (11%) 


II- 2 


6 0 (11%) 



[0 18 2] *&. »|©«£LT. Xjt^yjrttAtt 
-141- 8*5<fctfII- 2©tmefl*.t£. 



C00C*H(CF 3 )C B H 1t 





(II - 2) 


[0 18 3] 








i - i 


7 6 (1*%) 


I - 8 


5 (11%) 


II - 2 


1 9 (11%) 



z. wga^tt \z «t * x * * >y * tta«m£#®£&B!« 

T F Tfta/t*;i'C^?«lcjiLfr>tm<!>-o'7&<& z. 

CO 1 8 4] Sfc, »J©«£LT. 7>*9?-tti?mMi# 
*WI - - 4 i5<fcC&0c£>{L-&$l I - 9*5«tw:i 

- 1 0 

lite] 



(17) 4$filI¥9-3 0 4 7 9 4 

31 32 



(1-9) 



C oH 2 , 0^gH§>- CH 2 C00C*H(CF3)C 6Hl , 

(1-10) 

[0 18 5] f LT, ±mv>ll- KD$m&£ZPA<Dit Ut 7 ] 



III- 3 



C,oH 2I 0-^)-(hVc00 -@>-C00-C*H(CF3)-C00C 2 H 6 



[0 18 6] 3fc©ct"3&SRI1 
[0 18 7] 



I - 


1 


1 0 


(1 




I - 


2 




(1 




I - 


3 




(1 


IS%) 


I - 


4 


1 0 


(1 


t»%) 


I - 


9 


1 0 


(1 


m%) 


I - 


10 


4 0 


(1 


m%) 


II- 


1 


3 0 


(I 


ta%) 


II- 


3 




(1 











(II - 3) 


i - 


1 


1 0 


(11%) 


20 I - 


2 


1 0 


(Sfi%) 


I - 


3 


4 0 


(11%) 


I - 


4 




mm%) 


I - 


9 


1 0 


ai%) 


I - 


10 




(fi*%) 


II- 


1 




mm%) 


II- 


3 


3 0 


(flX) 



[0 18 8] ZLn<bV>&&'&)£\Z£.Z,7.*!7?-yir\ 

[0189] &l±. mmvrz&?iz*5&Fm. mmmt 

^ti($T7S:<, ^t'JV- o 
0, Sfc. EPJraSJE - Sia^S^ttftiSWffiS^iit-e 

so u^.)w$>mi. ii^t*^^ t b&i^ umm^tm^ 



I - 


1 


1 0 


(1 


i»%) 


I - 


2 


1 0 


(1 




I - 


3 


4 0 


(1 


m%) 


I - 


4 




(i 


i»%) 


I - 


9 


1 0 


(1 


m%) 


I - 


10 




(1 


IS%) 


II- 


1 


2 0 


(1 




II- 


3 


1 0 


(1 


m%) 



33 

Coi9 0] Sfc. ftE— *f<os«co#E[fi]««atMr 

coi9i] s.&mn&m3,ttnitv¥M<DWtoW£ - 
-5-©*"et>t7.7 i 'j ->x©&<^v*sJ©B]fla«E - aji 

[0 19 2] -^it d©«£i©s£jM>mat. tJCSSg 
»^^f. *B©*»*ai*»t>Ci:, 

fit, -old v^McoEPflnfltJE - 

ftosttBttttttAtmi*. »raco^Ba^ji**^< 
[0193] c:n*«*-rsfcie>ic, #fggn-?«, »jk 

fifcB#©:£®©#S*fcfl*U BHlR]JB©fiElRj2ri3J£— #© 
SHrfiJJf ©BEft:#ft#> <=> *Tf&#©6ErF"J;£ft £*a C -3 T« 

ftssctT, JB»j**i«*««K:fti»-rntf. suae 
7.7- v ->^©afr»v*a©Bi»i«ffi - aMi%S49tte^ 

[0 19 4] ^jKH/t^Jl^^y A©* 

:©J;5C- *f©S1£©HB|fiJJl£ 

— *©BiftJi©Ei*i^rrtiK:»UT»*©Bi«iiJl«)iErfti* 
i#T?£T, A4fc©?ft^B4fe&*a*»JflEK:fc3. f 1/ 
©ttA*K*?fi:Jttfel'T. • • ift =i 

[0 19 5] *%Mtt±ffi©^Jtc:|B5t$nSfe© 

«*ib»lt*ubu»*. MAtm 

tt. ^0lfi:atffcfe©£|^3*i«'b©TH:A:<. ffl 
[0 19 6] 



08) 3 0 4 7 9 4 
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[0ffi©ffi«iifcittiii» 

[01] *^W*iSW-rSfcJ6»0T*-3T, flEtt*? 
&4l&fc*a9ilctll:b«ttA^*?©iftifte^ , raiB 

0. 

[02] 4:Kn«Rn-r«ft:t&©BgT«-3T. (a) fit 
/0 *9SB£tM3«ttA&!ftk?©. EmR±©?If >m 

m&fxTm. (b) «itfiS5ffilS^-T0. 
[03] *%p«i9it5fe*C5iT*^T. (a) 12 

tftt£5*&£^Rttl£MM-feJI'©Blftni£E - SM3tfi 

(b) «-e©a«^fi:tcJ:-5»#*^bfc0. 
[04] *^WSrittWr^fc«e>©0TfeoT, (a) (2 
#3£W IcSffl nJtgfc * U t— >ifiM ifi-D b # Hf&tt 

«nt, (b) m*<DMmxittz.J:*mw*iKisitti. 

20 [05] ^aWftRWrSfcaftOHTft-aT, (a) » 
TFT« ; F««t*.fcA«©¥iIfH. (b) ti*%ni:fll 
to«*A*w*^©WlBBI. 

[06] *«iPieR9irrS;fc»©HT*-3T. (a) « 

tr(r^tt:esa:^6»a:S!ftBt«tt«cA©HiAl«S - SiS 
7fc«#ttftii§l£, *LT (b) tt*-©A*&fl:fi:J:«* 

[0 7] Jt«E0l©RBIie-rSft:tt©HT&7T. (a) 

J0 tt«A-C^©^ttl«E - Sil3««Wttiilifll«. fit 

(b) f4*©««*fl:KJ:*»#*wLfcH. 

[08] JtlfeMeR9rr«fc&©HT&?T. (a) tt 
-RnK»B«ttttA©B]ftl«fiE-Sii*Stttttt* 
4, <b) »-C-©atfESfl:i=J:«»«««b^H. 

[0 9] **««Rflt4ft»OHT*rjT. Sti 1 . 
5©El^lM4, 1 O±©ffifa4£S©;£[fO0jffl*-&fr-t*#| 
6Rn-r«3&ai>©H. 

[«F#©RW] 

l-JBl©3tf7X»« 

3, 9-1 TO^WWSI 

4, 10—E[rJJK 

7 

9- I TOi^tS 
l 1 

1 2-«AJB 

50 13 — A— 
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2 1,22 



(19) 



&M¥-9- 3 0 4 7 9 4 




(20) 



!&fflW-9 -3 0 4 7 9 4 



[@5] [06] 
B»tt*g t 





(21) 



^18^9-3 0 4 7 9 4 



[H9] 



(a > 




( b) 



4- 







A 




' ' ' 



-to 



(72) m mm 



(72)|gBJ# s# Ate 

JlOsII&TftffllSSatW 3TB2#5^ 



